Identification and measurement of calcitonin precursors in serum of patients with malignant diseases.
Previous studies have suggested that molecular species larger than the mature calcitonin (CT) are produced by tumors of different origin. In order to study these species, we developed a monoclonal immunoradiometric assay for calcitonin precursors (CT-pr). This assay was based on both monoclonal antibody KC01 directed to the 1-11 region of katacalcin and monoclonal antibody CT08 directed to the 11-17 portion of CT. The sensitivity of this monoclonal immunoradiometric assay for CT-pr was less than 100 pg/ml. Only one of 131 healthy subjects had CT-pr serum levels greater than 100 pg/ml; this value was therefore selected as the standard serum value in healthy individuals. CT-pr was present in the serum of seven of ten patients with advanced renal failure and in that of 21 of 52 patients (40%) with benign liver disease but was undetectable in sera of patients with other benign diseases. The serum CT-pr level was correlated with that of mature CT in patients with medullary carcinoma of the thyroid. In contrast, the serum CT-pr level was frequently elevated in the absence of a detectable CT level in patients with various malignant tumors and, particularly, in those with either tumors of the neuroendocrine system (60%) or hepatocellular carcinomas (62%). CT-pr was detected in tumor extract from a patient with a hepatocellular carcinoma. Moreover, hybridization experiments with total RNA extracted from this tumor demonstrated the presence of RNAs hybridizing with complementary DNA encoding for common region, calcitonin, and katacalcin sequences. These results show that CT precursors are excreted by numerous cancers and might well be useful biological markers for the follow-up of productive tumors.